RESPONS PERTUMBUHAN, EKSPRESI GEN KETAHANAN DAN EVALUASI MODEL KINETIKA
BIOSORPSI PADA Echinodorus

palifolius (Ness & Mart.) J.F.Macbr. DAN Euglena sp. TERHADAP MERKURI DALAM SISTEM
FWS-CW

UNIVERSITAS ' Dwi Umi Siswanti, Dr. Eko Agus Suyono, M.App. Sc.

GADJAHMADA yiversitas Gadjah Mada, 2025 | DiunFy AR/ PEFSTFIRIKUAM 26 id/

Abad, S.Q., Rodriguez-Gonzales, P. & Lonso, J.I1.G., 2016. Evidence of the direct adsoption of
mercury in human hair during occupational exposure to mercury vapour. Journal of
Trace Elements in Medicine and Biology, 36:16-21.

Abdelfattah, A., Ali, S.S., Ramadan, H., El-Eswar, E.L, Eltawab, R., Ho, S., Elsamahy, T., Li,
S., El-Sheekh, M.M., Kornaros, M. and Sun, J. 2023. A Review: Microalgae-based
wastewater treatment: Mechanisms, challenges, recent advances, and future
prospects. Environmental Science Ecotechnology. 13: 100205.

Adeyi, O., O. S. Ayanda, G. O. Olutona & O. Ganiyu. 2013. Adsorption kinetics and
intraparticulate diffusivity of aniline blue dye onto activated plantain peels carbon.
Chemical Science Transaction, 2(1): 294-300.

Ahmed, H. and Hader, D. 2010. A fast algal bioassay for assessment of copper toxicity in water
using Euglena gracilis. Journal Applied Phycology. 22. 785-792.

Al-Baldawi, [LA., Yasin, S.R., Jasim, S.S., Abdullah, S.R.S., Almansoory, A.F. and Ismail, N.I.
2022. Removal ocopper by Azolla filiculoides and Lemna minor : phytoremediation
potential, adsorption kinetics and isotherms. Heliyon. 8: e11456.

Alberts, B., Johnson, A., Lewis, J., Morgan, D., Raff, M., Roberts, K., & Walter, P. 2015.
Molecular Biology of The Cell Sixth Edition (Sixth Edit). Garland Science, Taylor
& Francis Group.

Al-Sulaiti, M.M., Soubra, L. dan Al-Ghouti, M.A. 2022. The Causes and Effect of Mercury
and Methylmercury Contamination in the Marine Environment: A Review. Current
Pollution Report. 8: 249-272.

Alkadir, O. K. A., Z. I. Al-Mashhadani, A. M. Aljeboree & A. F. Alkaim. 2021. Comparison
between pseudo-first order and pseudo-second order of linear and nonlinear
equations adsorption kinetic models for the removal of amoxicillin (AMX) onto
hydrogel. International Journal of Pharmaceutical Quality Assurance, 12(4): 346-
350.

Amroso, M.J., Castro, G.R, Carlino, F.J., Romero N.C., Hill, R.T. and Oliver, G. 1998.
Screening of heavy metal-tolerant actinomycetes isolated from the Sali River. The
Journal of General and Applied Microbiology. 44: 129-132.

Anjum, N.A., Igbal,A.,Velega, M. and Pacheto, M. 2011. Impact of Seasonal Fluctuation on

the Sediment-Mercury, its Accumulation and partitioning in Halimione
portulacoides and Juncus maritimus Collected from Ria de Aveiro Coatal Lagoon.
Water, Air and Soil Pollution. 222:1-15.

Anggriani, U. M., A. Hasan & I. Purnamasari. 2021. Kinetika adsorpsi karbon aktif dalam
penurunan konsentrasi logam tembaga (Cu) dan timbal (Pb). Jurnal Kinetika,
12(02): 29-37.

Arya, M., Shergill, 1., Williamson, M., Gommersall, L., Arya, N., and Patel, H. 2005. Basic
principles of the real time quantitative PCR. Expert Review of Molecular
Diagnostics. 5 (2): 1-11.

Aviles, C., Loza-tavera, H., Terry, N. and Moreno-Sanchez, R. 2003. Mercury pretreatment
select an enhanced cadmium-accumulating phenotype in  FEuglena gracilis.
Arc.Microbiol. 180: 1-10.



RESPONS PERTUMBUHAN, EKSPRESI GEN KETAHANAN DAN EVALUASI MODEL KINETIKA
BIOSORPSI PADA Echinodorus

palifolius (Ness & Mart.) J.F.Macbr. DAN Euglena sp. TERHADAP MERKURI DALAM SISTEM
FWS-CW

UNIVERSITAS ' Dwi Umi Siswanti, Dr. Eko Agus Suyono, M.App. Sc.

%%%H%?AG{" i¢rsies, Blial idee 202t Gph €2ri ORPesiirresity v@0 46 9/Bioremediation techniques—
classification based on site of application: principles, advantages, limitations and

prospects. World Journal of Microbiology and Biotechnology, 32.

Bala, J.D., Lalung, J. and Ismail, N. 2014. Biodegradation of palm oil mill effluent (POME)
by bacterial. International Journal of Scientific and Research Publications. 4 (3).

Bakhshoodeh, R., N. Alavi, C. Oldham, R. M. Santos, A. A. Babaei, J. Vymazal & P. Paydary.
2020. Constructed wetlands for landfill leachate treatment: A review. Ecological
Engineering, 146(105725): 1-11

Banunaek, Z. A. 2016. Pencemaran Merkuri di Lahan Pertambangan Emas Rakyat dan
Strategi Pengendaliannya . Tesis Institusi Teknologi Sepuluh November , 1-116.

Batool, R., Hameed, M., Ashraf, M., Fatima, S., Nawaz, T. and Ahmad, M.S.A., 2014.
Structural and functional response to metal toxicity in aquatic Cyperus
alopecuroides Rottb. Limnologica, 48:46-56.

Bedard, S., Roxborough, E., O’Neill, E. and Mangal, V., 2024.The biomolecules of Fuglena
gracilis: Harnessing biology for natural solutions to future problems. Protist, 175:
126044.

Bercu, R., Popoviciu, D.R. and Bavaru, A. 2017. Histoanatomical aspects of Echinodorus
ozelot (Barth) Dessau (Alismataceae) vegetative organs. Annals of the Romanian
Society for Cell Biology, 21(3):1-6.

Blaska, M.E. and Shaikh, Z.A. 1991. Differences in Cd and Hg uptake by hepatocytes: role
of Ca channels. Toxicology and Applied Pharmacology. 110:355-363.

Brautigam. 2011. Several heavy metal ions are able to indice phytochelatins synthesis in plants,
wprm, yeast, algae and protists. Euglena: Biochemistry, Cell and Molecular Biology.
Springer.

Bustin, S.A. 2000. ApPSOlute quantification of mRNA using real-time reverse transcription
polymerase chain reaction assays. Journal of Molecular Endocrinology. 25: 169-
193.

Chang, E. H., Chung, R. S., and Tsai, Y. H. 2007. Effect of different application rates of organic
fertilizer on soil enzyme activity and microbial population. Soil Science. Plant
Nutrition. 53: 132-140.

Chang, J., Yann, Z., Dong, J., Wu, W., Meng, Z., Shi, Y. and Chen, J. 2022. Mechanism
controlling the transformation and resistance to mercury (I) for a plant-associated
Pseudomonas sp. strain, AN-B15. Journal of Hazardous Materials, 5(432), pp.
127948.

Chaurasia, N., Mishra, Y. and Rai, L.C. 2008. Cloning expression and analysis of phytochelatin
synthase (pcs) gene from Anabaena sp. PCC 7120offering multiple stress tolerance
in  Escherichia coli. Biochemical and Biophysical Research Communications.
276(1): 225.230.

Claro, K. C., Oliveira, P.S. and Rico-Gray, V. 2009. Tropical Biology and Conservation
Management-Volume V: Ecology. EOLSS Publications.

Choudhary, A K., Kumar S. and Sharma, C. 2011. Constructed Wetlands: An Approach for
Wastewater Treatment. Pollution. 37: 3666-3672.

Cobbet, C.C. 2001. Heavy Metal Detoxification in Plants : Phytochelatin Biosynthesis and
Fuction. International Union Biochemistry and Molecular Biology Life. 51 (3): 183-
188.

Cobbet, C. and Goldsbrough, P. 2002. Phytochelatins and Metallothioneins: Roles in Heavy

Metal Detoxification and Homeostasis. Annual Review of Plant Biology. 53 (1): 159-
82.



RESPONS PERTUMBUHAN, EKSPRESI GEN KETAHANAN DAN EVALUASI MODEL KINETIKA
BIOSORPSI PADA Echinodorus

palifolius (Ness & Mart.) J.F.Macbr. DAN Euglena sp. TERHADAP MERKURI DALAM SISTEM
FWS-CW

UNIVERSITAS ' Dwi Umi Siswanti, Dr. Eko Agus Suyono, M.App. Sc.

oppoline  EnvirpsehiEiciV MaPegizsNPiunyd SB ldi/eF.rep99%y Folerahce to mercury chloride in
Scenedesmus strains. Biometals 10:85-94.

Danauche,M., El Ghachtouli, N., El Baouchi, A. dan El Arroussi, H. 2020. Heavy metal
phycoremediation using tolerant green microalgae: Enzymatic and non-enzymatic
antioxidant system for the management of oxidative stress. Journal of Environment
Chemical Engineering. 8(5): 1004460.

Danouche, M., El Ghachtouli, N. and El Arroussi H. 2021. Phycoremediation mechanisms
of heavy metals using living green microalgae: physicochemical and molecular
approaches for enhancing selectivity and removal capacity. Heliyon 7.

Daryono, B. S and Natsuaki, K. T. 2002. Application of Random Amplified Polymorphic DNA
Marker for Detection of Resistant Cultivars of Melon (Cucumis melo. L) Against
Cucurbits Viruses. Acta Holticulture. 588: 321-329

Daryono, B.S. dan H.C. Yambise. 2018. Deteksi Gen Ketahanan Terhadap Powdery Mildew
Pada Melon (Cucumis melo L. ‘Aramis’). Biogenesis. 6:2.

Devars, S. C. Aviles and C. Carvantes.2000. Mercury uptake and removal by Euglena gracilis.

Archieve of Microbiology. 174: 175-180.

DIRJEN EBTKE (2018) Laporan Kinerja Direktur Jendral Energi Barur, Terbarukan dan
Konservasi Energi Triwulan il 2018.
(https://ebtke.esdm.go.id/post/2019/03/18/2175/laporan.kinerja.ditjen.ebtke.tahun.2
018). Diunduh tanggal 15 Mei 2021.

Dheda, K., Huggett, J. F., Bustin, S. A., Johnson, M. A., Rook, G., & Zumla, A. 2004.
Validation of housekeeping genes for normalizing RNA expression in real-time
PCR. BioTechniques, 37(1), 112—-119.

Dixit, R., Wasiulah, Malaviya, D., Pandiyan,K., Sighn, U.B., Sahu,A., Shukha, R., Sighn,
B.P., Rai,J.P., Sharma,P.K., Lade, B. and Paul, D. 2015. Bioremediation of Heavy
Metals from Soil and Aquatic Environment: An Overview of Principles and Criteria
of Fundamental Processes. Sustainability. 7: 2128-2212.

DLH Kabupaten Kulon Progo. 2020. Kajian Teknis Rencana Aksi Daerah Pengurangan dan
Penghapusan Merkuri Kabupaten Kulon Progo.

Dwight, Z., Palais, R., & Wittwer, C. T. 2011. uMELT: Prediction of high-resolution melting
curves and dynamic melting profiles of PCR products in a rich web application.
Bioinformatics, 27(7), 1019-1020.

Eeles, R.A., and Stamps, A.C. 1993. Polymerase Chain Reaction (PCR); The Technique and
Its Applications. Landes Company: Texas. 1: 4-6.

EPA. 2004. Air Quality criteria for Particulate Matter. U.S. Environmental Protection Agency,
Washington, DC.

Fratelli, M., Goodwin, L.O., Orom, U.A., Lombardi, S., Tonelli, R., Mengozzi, M. and Ghezzi,
P. 2005. Gene expression profilling reveals a signaling role of glutathione in redox
regulation. PNAS. 102 (39) : 13998-14003.

Fu,Y., You, S. and Luo, X. 2021. Areview on the status and development of hyperaccumulator
harvest treatment technology. IOP Conf-Series: Earth and Environmental Science.
642 : 012113.

Gauthier, M. R., Senhorinho, G. N. A. & Scott, J. A. 2020. Microalgae under environmental

stress as a source of antioxidants. Algal Research, 52: 1-10.
Gao, C., Wang, Y., Shen, Y., Yan, D., He, X,, Dai, J., & Wu, Q. (2014). Oil accumulation
mechanisms of the oleaginous microalga Chlorella protothecoides revealed through
its genome, transcriptomes, and proteomes. BMC Genomics, 15(1), 1-14.




RESPONS PERTUMBUHAN, EKSPRESI GEN KETAHANAN DAN EVALUASI MODEL KINETIKA
BIOSORPSI PADA Echinodorus

palifolius (Ness & Mart.) J.F.Macbr. DAN Euglena sp. TERHADAP MERKURI DALAM SISTEM
FWS-CW

UNIVERSITAS ' Dwi Umi Siswanti, Dr. Eko Agus Suyono, M.App. Sc.

%?&J(%}fe[\rﬂw \Givbitge Sadwiiviatacleer] FuTduaded PRfid e Hent98&c Wigae sequester heavy metals
via synthesis of phytochelatin complexes. Archives of Microbiology 150: 197-202.

Ghayedi, N., Borazjani, J.M. and Jafari, D. 2019. Biosorption of arsenic ions from the aquacous
solutions using Chlorella vulgaris micro algae. Desalination and water Treatment,
165 : 188-196.

Ginzinger, D.G. 2002. Gene quantification using real-time quantitative PCR: An emerging
technology hits the mainstream. Experimental Hematology, 30: 503-512.

Grnt, C.M. 2001. Role of the glutathione/glutaredoxin and thioredoxin systems in yeast growth
and response to stress condition. Molecular Microbiology. 39(3) : 533-541.

Grill E, Winnacker E.L and Zenk, M.H .1987. Phytochelatins, a class of heavy-metal binding
peptides of plants, are functionally analogous to metallothioneins. Proc Natl Acad
Sci USA 84:439-443.

Grill, E., S. Mishra, S., Srivastava & R. D. Tripathi. 2007. Role of Phytochelatins in
Phytoremediation of Heavy Metals. Springer. New York. Pp. 103.

Gojkovic, Z. et al.,, 2022. The Role of Microalgae in the Biogeochemical Cycling of
Methylmercury (meHg) in Aquatic Environments. Phycology, 2(3): 344-362.

Guest, D., and Brown, J. 1997. Plant Pathogens and Plant Diseases. Burlington : Rockvale
publicatios national library of Australia. 266-267.

Guo, Y., J. Deng, J. Zhu, X. Zhou & R. Bai. 2016. Removal of mercury (II) and methylene
blue from water environment with magnetic graphene oxide: adsorption kinetics,
isotherms and mechanism. RSC Advances, 6(86): 82523-82536.

Gupta VK and Rastogi A. 2009. Biosorption of hexavalent chromium by raw and acid-treated
green alga Oedogonium hatei from aqueous solutions. Journal of Hazardous
Materials. 163(1): 396—402.

Hader, D.P. and Hammersbach, R., 2022. Euglena, a Gravitactic Flagellata of Multiple Usages.
Life, 12(10): 1522.

Hakim, W.H.A., Erfianti, T., Dhiaurahman, A.N., Maghfiroh, K.Q., Amelia, R., Nurafifah, .,
Kurnianto, D., Siswanti, D.U., Suyono, E.A., Marno, S., dan Devi, 1. 2023. The Effect
of TAA Phytohormone 9Indole-3- Acetic Acid) on the Growth, Lipid, Protein,
Carbohydrate, and Pigment Content in FEuglena sp. Malaysian Journal of
Fundamental and Applied Scince, 19: 513-524.

Hamzah, A., and Priyadarshini, R. 2019. Remediasi Tanah Tercemar Logam Berat. UNITRI

Press, Malang.

Harisah, N., Siswanta, D.,Mudasir and Suyanta. 2022. Superparamagnetic composite of
magnetite-CTAB as an efficient adsorbent for methyl orange. /ndonesian Journal of
Chemistry, 22(2): 387-401.

Hartwell, L.H., Hood, I., Goldberg, M.L., Reynolds, A.E., and Silver, L.M. 2011. Genetic:
From Genes to Genomes 4th Ed. Mc Graw Hill: New York. 295-310.

Hargreaves, J.W. Lloyd, E.J.H. and Whitton, B.A. 1975. Chemistry and vegetation of highly
acidic streams. Freshwater. Biol. 5: 563— 576.

Hargreaves, J.W. and Whitton, B.A. 1976. Effect of pH on Tolerance of Hormidium rivulare
to Zinc and Copper. Oecologia. 26: 235-243.

Heiss, S., Wachter, A., Bogs, J., Cobbett, C. and Rausch, T. 2003. Phytochelatin synthase
(PCS) protein in indiced in  Brassica juncea leves after prolonged Cd
exposure.Journal of Experimental Botany, 54 (389): 1833-1839.

Hidayati, N. 2005. Phytoremediation and Potency of Hyperaccumulator Plants. Hayati, 12(1):
35-40.

Hindriana, A. F & Handayani. 2023. Anatomi Tumbuhan. Penerbit Litnus. Malang. Pp. 128.

Ho,Y.S. and McKey,G. 1999. Pseudo-second order model for sorption processes. Process
Biochemistri. 34:451-465.




RESPONS PERTUMBUHAN, EKSPRESI GEN KETAHANAN DAN EVALUASI MODEL KINETIKA
BIOSORPSI PADA Echinodorus

palifolius (Ness & Mart.) J.F.Macbr. DAN Euglena sp. TERHADAP MERKURI DALAM SISTEM
FWS-CW

UNIVERSITAS ' Dwi Umi Siswanti, Dr. Eko Agus Suyono, M.App. Sc.

Hiowe "G aniderMepetiahitads 202 99ndun Hewvyetarrepsivactpvaed synthesis of peptides in
Chlamydomonas reinhardtii. Plant Physiology. 8:127— 136.

Hussein, H.S., Ruiz, O.N., Terry, N. and Daniel, H. 2007. Phytoremediation of Mercury and
Organomercurial in Chloroplast Transgenic Plants: Enhanced Root Uptake,
Translocation to Shoots, and Volatilization. Environmental Science & Technology.
41(24) : 8439-8446.

Indahsari, H.S., Tassakka, A.C.M.A.R., Dewi, E.N., Yuwono, M. and Suyono, E.A. 2022.
Effect of Salinity and Bioflocculation during Euglena sp. Harvest on the Production
of Lipid, Chlorophyll, and Carotenoid with Skeletonema sp. as a Bioflocculant.
Journal of Pure and Applied Microbiology, 16 (4): 2901-2911.

ITIS, 2021. Euglena sp.(https://www.gbif.org/species/8357990). Diunduh tanggal 12 Juli
2024.

Jasso-Chavez, R. and Moreno-Sanchez, R. 2003. Cytosol-mitochondria transfer of reducing
equivalents by a lactate shuttle in heterotrophic Euglena. Europian Journal of
Biochemistry. 270: 4942-4951.

Jiang, Y., Martinez-Guerra, E., Gude, V. G., Magbanua, B., Truax, D. D. &. Martin, J. L. 2016.

Wetlands for wastewater treatment. Water Environment Research, 88(10): 1160-
1191.

Kajjumba, G. W., Emik, S., Ongen, A., Ozcan H. K. & Aydin, S. 2018. Modelling of adsorption

kinetic processes-Errors, theory, and application. IntechOpen.

Karim, M. A., H. Juniar & M. F. P. Ambarsari. 2017. Adsorpsi ion logam Fe dalam limbah
tekstil sintesis dengan menggunakan metode batch. Distilasi, 2(2): 68-81.
Khaleghi, E., Arzani, K., Moallemi, N. and Barzegar, M. 2012. Evaluation of Chlorophyll

Content and Chlorophyll Flourecence Parameters and relationships between
Chlorophyll a, b and Chlorophyll Content Index under Water Stress in Olea europea
cv. Dezvul. World Academi of Science, Engineering and Technology.68 : 1154-

1157.

Khatiwada, B., Hasan, M. T., Sun, A., Kamath, K. S., Mirzaei, M., Sunna, A., and Nevalainen,
H. 2020. Proteomic response of Fuglena gracilis to heavy metal exposure —
Identification of key proteins involved in heavy metal tolerance and accumulation.
Algal Research. 45.

Ku, JJW.K. and Gan,Y-H. 2021. New roles for glutahione: Modulators of bacterial virulence
and pathogenesis. Redox Biology. 44: 102012.

Krajcovic, J., Vesteg, M. and Schwartzbach, S.D. 2015. Euglenoid Flagellates: A Multifaceted
Biotechnology Platform. Journal of Biotechnology. 202: 135-145.

Knight, R., Cooper, P., Briix, H., Vymazal, J., Haberl, R. and Kadlec, R.H.. 2000. Constructed
wetland for Pollution Control. IWA Publishing.

Koetsier, G., and Cantor, E. 2019. A practical guide to analyzing nucleic acid concentration
and purity with microvolume spectrophotometers. New England Biolabs Inc, 1-8.

Krisnayanti, B.D, Anderson, C.W.N, Utomo, W.H., Xinbin, F., Handayanto, E., Mudarisna,
N., Ikram, H. and Khususiah. 2012. Assessment of environmental mercury discharge
at a four-year-old artisanal gold mining area on Lombok Island, Indonesia. J Environ
14: 2598.

Krisnayanti, B.D. dan A.S. Probiyantono. 2020. Dampak Merkuri pada Kesehatan Manusia di
Sekitar Pertambangan Emas Skala Kecil. UNDP Indonesia.

Kumar, P. K., Khrisna. S.V., Verma K., Pooja K., Bhagawan D. and Himabindu, V. 2018.
Phycoremediation of sewage wastewater and industrial flue gases for biomass
generation from microalgae. South African Journal of Chemical Engineering. 25.




RESPONS PERTUMBUHAN, EKSPRESI GEN KETAHANAN DAN EVALUASI MODEL KINETIKA
BIOSORPSI PADA Echinodorus

palifolius (Ness & Mart.) J.F.Macbr. DAN Euglena sp. TERHADAP MERKURI DALAM SISTEM
FWS-CW

UNIVERSITAS ' Dwi Umi Siswanti, Dr. Eko Agus Suyono, M.App. Sc.

K otar, V2 Roets € S8TaplaF, 28aHeiyat Vor Groeit Ros©iman A9 Akbar, S. and Baskoutas, S.
2023. A review on clean-up technologies for heavy metal ions contaminated soil
samples. Heliyon, 9: ¢15472

Kumari S, Amit, Jamwal, R., Mishra, N., and Singh, D.K. 2020. Recent development in
environmental mercury bioremediation and its toxicity: a review. Environmental
Nanotechnology, Monitoring & Management. 13: 100283.

Lambers, H., Chapin, F.S., and Pons, T.L. 2008. Plant Physiological Ecology 2nd ed. New
York : Springer Science + Business Media, LLC. 131: 447-448.

Leong, Y.K. and Chang, Jo-Shu. 2020. Bioremediation of heavy metals using microalgae:
Recent advances and mechanisms. Bioresource Technology. 303: 122886.

Li, S., Lu, S., Wang, J., Chen, Z., Zhang, T., Duan, J., Liu, P., Wang, X. and Guo, J. 2023. A
review: Responses of Physiological, Morphological and Anatomical Traits to
Abiotic Stress in Woody Plants. Forest, 14: 1784

Lorscheider, F .L, Vimy, M. J, and Summers, A.O . 1995. Mercury exposure from “silver”

tooth fillings: emerging evidence questions a traditional dental paradigm. FASEB J
9:504-508.

Maciel, G.M., Vas de Araujo, C.A., Bona, E., Haminiuk, C.W_I., Caastoldi, R., Bracht, A. and.
Peralta, R. M. 2012. Biosorption of herbicide picloram from aqueous solutions by
live and and heat-treated biomasses of Ganoderma lucidum (Curtis) P. Karst and
Trametes sp. Chemical Engineering Journal. 215-216 : 331-338.

Made, D.S. dan Sugito. 2013. Penurunan TSS dan Phospat Air Limbah Puskesmas Janti Kota
Malang dengan Wetland. Jurnal Teknik Waktu. 11 : 1.

Madigan, M. T., Martinko, J. M., Bender, K. S. Buckley, D. H. and Stahl, D. A. 2015. Brock
Biology of Microorganisms. San Francisco: Pearson Education. 548-549.

Majid, M., Shafqat, S. Inam, H., Hashmi, U. and Kazi, A., 2014. Production of Algal Biomass.
Biomass and Bioenergy. Springer, Cham.

Marklund, S. and Marklund, G. 1974. Involvement of the superoxide anion radical in the
autoxidation of pyrogallol and a convenient assay for superoxide dismutase. Eur. J.
Biochem. 47 (3): 469-474

Mariwy, A., Manuhutu, J.B. and Frans, D. 2021. Bioaccumulated Mercury by Several Types
of Plants in Ex-Tradisional Gold Processing Area, Gogorea Village, Buru Island.
Indonesian Journal of Chemical research. 9(2): 105-110.

Marrugo-Negrete, J.L., Hernandes, J.D.D., Pinedo, J.J., Enamorado-Montes G..and. Diez, S.

2016. Mercury uptake and effects on growth in Jatropha curcas. Journal of
Environmental Sciences. 48:120-125.

Marrugo-Negrete, J. Enamorado-Montes, G., Dirango-Hernandes, J.m Pinedo-Hernandez, J.,
and Diez, S. Removal of mercury from gold mine effluents using Limnocharis flava
in constructed wetlands.Chemosphere, 167: 188-192.

McGrath, S P, Shen, Z. G and Zhao, F. J. 1997. Heavy metal uptake and chemical changes in
the rhizosphere of Thlaspi caerulescens and Thlaspi ochroleucum grown in
contaminated soils. Plant Soil. 180, 153—159.

Metcalf, E. 2003. Wastewater Engineering : Treatment, Disposal, and Reuse. New York: Mc
Graw Hill Inc.

Miswati, Nida F.Y., Handayani , S., Siswanti, D.U. dan Sudjino. 2017. International
Conference of Science and Technology. Universitas Gadjah Mada. Yogyakarta (Oral
presentation).



RESPONS PERTUMBUHAN, EKSPRESI GEN KETAHANAN DAN EVALUASI MODEL KINETIKA
BIOSORPSI PADA Echinodorus

palifolius (Ness & Mart.) J.F.Macbr. DAN Euglena sp. TERHADAP MERKURI DALAM SISTEM
FWS-CW

UNIVERSITAS ' Dwi Umi Siswanti, Dr. Eko Agus Suyono, M.App. Sc.

Nido, 82 WanvawadFesis Medkednzs IRuEHoHR: Fip BlfotroyomeSeanidL. 2022. Dietary arachinodic
acid affects the innate immunity, antioxidant capacities, intestinal health and
microbiota in Chinese mitten crab (Eriocheir sinensis). Aquaculture, 548 : 737635.

Moreno-Sanches, R., Rodriguez-Enriquez,S., Jasso-Chaves, R., Saavedra, E., and Garcia-
Garcia, J.D. 2017. Biochemistry and Physiology of Heavy Metal Resistance and
Accumulation in Fuglena. Biochemistry, Cell and Molecular Biology. 91-121.

Musah, M., Azeh, Y., Mathew, J. T., Umar, M. T., Abdulhamid, Z. & Muhammad, A. 1. 2022.

Adsorption kinetics and isotherm models: A review. Caliphate Journal of Science &
Technology, 1: 20-26.

Namane, A., Mekarzia, A., Benrachedi, K., Belhaneche-Bensemra, N. and Hellal, A. 2005.
Determination of adsorption capcity of activated carbon made from coffee ground
by chemical activation with ZnCI2 and H3PO4. Journal of Hazardous Materials.
B119 : 189-194.

Nascimento, A.M.A. and Souca E.C. 2003. Operon mer: Bacterial Resistance to mercury and
potential for bioremediation of contaminated environment. Genet Mol Res. 1: 92-
101

Napaldet, J.T., Buot, .JR.E., Zafarala, M.T., Lit, L.JR.L., and Sotto, R.C. 2019. Effect of
phytoremediation on morpho-anatomical characters of some aquatic macrophytes.
Biodiversitas, 20 (5): 1289-1302

Nolan, T, Rebecca, E.H. and Stephen, A.B. 2006. Quantification Of mRNA Using Real-Time
RT-PCR. Nature Protocols. 1 (3) : 1559.

Nurafifah, 1., Hardhianto, M.A., Erfianti, T., Amelia, R., Maghfiroh, K.Q., Siswanti, D.U.,
Kurnianto, D., Sadewo, B.R., Putri, R.A.E. and Suyono, E.A. 2023. The Effect of
Acidic pH on Growth Kinetics, Biomass Productivity, and Primary Metabolite
Content of Euglena sp. Makara Journal of Science, 27(2): 97-105

O’Connel (Editor), Joyce, C. 2002. Quantitative PCR: A Review of Current Methodologies.
From Methods in Molecular Biology Vol. 193: RT-PCR Protocols.Totowa. Humana
Press Inc.

Pal, A, Kil, H.S., Mitra, S., Thu, K., Saha, B.B., Yoon, S.H., Miyawaki, J., Miyazaki, T., and
Koyama, S., 2017. Ethanol adsorption uptake and kinetics onto waste palm trunk
and mangrove based activated carbons. Applied Thermal Engineering. 122, 389—
397.

Pal, P., Ting, J-M., Agarwal, S., Ichikawa, T., and Jain, A. 2021. The Catalytic Role of D-block
Elements and Their Compounds for Improving Sorption Kinetics of Hydride
materials: A Review. Reactions, 2 : 333-364.

Pandey, A.K., Zoric, L., Sun, T., Karanovic, D., Fang, P., Barisev, M., Wu, X., Lukovic, J.,
Xu, P.2022. The Anatomical Basis of Heavy Metal Responses in Legumes and Their
impact on Plant-Rhizozphere Interaction. Plants, 11: 2554.

Parales-Vela, H.V., Mario, J., Castro, P., and Canizares-Villanueva, R.O. 2006. Heavy metal
detoxification in eukaryotic microalgae. Chemosphere, 64: 1-10.

Pasricha, S., Mathur, V., Garg, A., Lenka, S., Verma, K., and Agarwal, S. 2021. Molecular
mechanisms underlying heavy metal uptake, translocation and tolerance in
hyperaccumulators-an analysis: Heavy metal tolerance in hyperaccumulators.
Environmental Challenges, 4(April), 100197.

Pérez, M. M., Hernandez, J. M.,. Bossens, J, Jiménez, T., Rosa, E.& Tack, F. 2014. Vertical
flow constructed wetlands: Kinetics of nutrients an organic matter removal. Water
Science & Technology, 70(1): 1-6.

Permenkes. 2016. Rencana Aksi Nasional Pengendalian Dampak Kesehatan Akibat pajanan
Merkuri Tahun 2016-2020. Kementerian Kesehatan Republik Indonesia.




RESPONS PERTUMBUHAN, EKSPRESI GEN KETAHANAN DAN EVALUASI MODEL KINETIKA
BIOSORPSI PADA Echinodorus

palifolius (Ness & Mart.) J.F.Macbr. DAN Euglena sp. TERHADAP MERKURI DALAM SISTEM
FWS-CW

UNIVERSITAS ' Dwi Umi Siswanti, Dr. Eko Agus Suyono, M.App. Sc.

Praf "M unigrrdiiay Regiin oo 20200k Fhér O GéimesBookmtisi/Of PCR Methode Freising.
Germany 215-216.

Pradhan, D., Sukla, L.B., Mishra, B.B., Devi, N. 2019. Biosorption for removal of hexavalent
chromium using microalgae Scenedesmus sp. J. Clean. Prod. 209: 617-629.

Prasetyaa, A., Prihutamia, P.,. Warisauraa A. D, Fahrurrozia M., and Petrus, H.T.M. 2020.

Characteristic of Hg removal using zeolite adsorption and Echinodorus palaefolius
phytoremediation in subsurface flow constructed wetland (SSF-CW) model. Journal
of Environmental Chemical Engineering. 8 (3) : 103781.

Rahman, I., Kode, A. and Biswas, S.K. 2006. Assay for quantitative determination of
glutathione and glutathione disulfide levels using enzymatic recycling method.
Natureprotocols, 1: 3159-3165.

Rangabhashiyam, S., Anu, N., Nandagopal, M.S.G. and Selvaraju, N. 2014. Relevance of
Isotherm Models in Biosorption of Pollutants by Agricultural Byproduct. Journal of
Environmental Chemical Engineering. 2: 398-414.

Rangabhashiyam, S and Balasubramanian, P. 2019. Characteristic, performance, equilibrium
and kinetic modeling aspect of heavy metal removal using algae. Bioresource
Technology report 5: 261-279.

Rangkuti, P.M., Siswanti, D.U. and Suyono, E.A., 2023. Salinity Treatment as Bacterial
Control and Its Impact on Growth and Nutritional Value of Spirulina ( Arthospora
platensis) Culture in Open Pond System. Journa of Fisheries and Environment, 47
(1): 63-74.

Rahayu, H.M., Ing Putri W.A, Khasanah A.U., Sembiring L.dan Purwestri, Y.A. 2021.
Indigeneous Streptomyces spp. isolated from Cyperus rotundus rhizosphere indicate
high mercuric reductase activity as a potential bioremediation agent. Biodiversitas.
22(3).

Rebello, R.D. D.C., Gomes,K.M., Duarte,R.S., Rachid, C.T.C.D.C.., Rosado,A.S., and
Regua-MangiaA.H. 2013. Diversity of Mercury Resistant Escherichia coli Strains
Isolated from Aquatic Systems in Rio de Janeiro, Brazil. Research Article.
International Journal of Biodiversity. 265356 :8

Reddy, M.P., Sarla, N., and Siddiq, E.A. 2002. Inter Seimpel Sequence Repeat (ISSR)
Polymorphism and Its Application in Plant Breeding. Euphytica. 128 (1): 9-17.

Revellame, E. D., Fortela, D. L., Sharp, W., Hernandez, R.& Zappi, M. E.. 2020. Adsorption
kinetic modeling using pseudo-first order and pseudo-second order rate laws: A
review. Cleaner Engineering and Technology, 1(100032): 1-13.

Richter, P., Bornig, A., Streb, C., Ntefidou, M., Labert, M., Hader, D.P. 2003. Effect of
increased Salinity on Gravitaxis in Euglena gracilis. J. Plant Physiol. 160: 651-656.

Rijal, M., Amin, M., Rohman, F., Suarsini, E. Natsir, N.A. and Subhan. Pistia stratiotes and
Limnocharis Flava as Phytoremediation Heavy Metals Lead and Cadmium in The
Arbes Ambon. [International Journal of Science: Basic and Applied research, 27
(2): 182-188.

Robiah., Renaldi, U.& Melani, A.. 2021. Kajian pengaruh laju alir NaOH dan waktu kontak
terhadap absorpsi gas CO2 menggunakan alat absorber tipe sieve tray. Distilasi, 6(2):
27-35.

Rodriguez-Zavala, J.S., Garcla-Garcla,J.D., Ortiz-Cruz, M.A., and Moreno-Sanchez, R. 2007.
Molecular Mechanism od Resistance to heavy Metals in Protist Fuglena gracilis.
Journal of Environmental Science and Health. 42.



RESPONS PERTUMBUHAN, EKSPRESI GEN KETAHANAN DAN EVALUASI MODEL KINETIKA
BIOSORPSI PADA Echinodorus

palifolius (Ness & Mart.) J.F.Macbr. DAN Euglena sp. TERHADAP MERKURI DALAM SISTEM
FWS-CW

UNIVERSITAS ' Dwi Umi Siswanti, Dr. Eko Agus Suyono, M.App. Sc.

Saver 'K ruesishicaEn Wiertazd PientS & e DS By 8018 Anvestigation of kinetics and
absorption isotherm models for hydroponic phytoremediation of waters
contaminated with sulfate. Journal of Environmental Management, 207: 276-291.

Samadani, M., Perreault, F., Oukarroum, A., Dewez, D. 2018. Effect of cadmium accumulation
on green algae Chlamydomonas reinhardtii and acid-tolerant Chlamydomonas
CPCC 121.Chemosphere.191:174—182.

Sambrook, J., Russel, D.W. 1989. Molecular cloning, A Laboratory manual 2nd Edition. Cold-
spring Harbour Laboratory Press, New York, 33p.

Sari, R.D.P. 2014. Deteksi dan Pola Pewarisan Gen Ketahanan Terhadap Powdery Mildew
pada Tanaman Melon (Cucumis melo L.) Hasil Persilangan Resiprok TACAPA
dengan Penanda Molekuler. Skripsi. Fakultas Biologi Universitas Gadjah Mada, 25-
27p.

Schiff, J.A. and Schwartzbach, S.D. 1982. Photocontrol of chloroplast development. In:
Buetow DE (ed.) The Biology of Euglena, vol 111. Academic press, New York, 313—
553p.

Schmittgen, T.D. and Livak, K.J. 2008. Analyzing Real-Time PCR Data By The Comparative
C(T) Method. Nature Protocols.

Sevim, F., Demir, F., Lavin, O.&Erkilic, O.F. 2024. Investigation of Adsorption Capasity,
Kinetic and Thermodinamics in Removal of Textile Dye in Wastewater. Research
Square.

Seregin, I. V., & Kozhevnikova, A. D. 2023. Phytochelatins: Sulfur-Containing Metal(loid)-
Chelating Ligands in Plants. International Journal of Molecular Sciences, 24(3).

Sha’arani, S. A. W., Khudri, M. A. M. R. S., Othman, A. R., Halmi, M. I. E., Yasid N. A. &
Shukor, M. Y. 2019. Kinetic analysis of the adsorption of the brominated flame
retardant 4-bromodiphenyl ether onto biochar-immobilized Sphingomonas sp.
Bioremediation Science and Technology Research. 7(1): 8-12.

Shao, R., Zhang, J., Shi, W., Wang, Y., Tang, Y., Liu, Z., Sun, W., Wang, H., Guo, J., Meng,
Y., Kang, G., Jagadish, K.SV. and Yang, Q. 2022. Mercury stress tolerance in wheat
and maize is achieve by lignin accumulation controlled by nitric oxide. Environment
Pollution. 307: 119488.

Shukla, P.m Mishra, A., manivannan, S., Melo, J.S., and mandal, D. 2020. Parametric
optimizaton for adsoption of mercury (II) using self assembled bio-hybrid. Journal
of Environmental Chemical Engineering, 8(3) : 103725.

Singh, A., Pal, D. B., Kumar, S., Srivastva, N., Syed, A., Elgorban, A. M., Singh, R., and
Gupta, V. K. 2021. Studies on Zero-cost algae based phytoremediation of dye and
heavy metal from simulated wastewater. Bioresource Technology. 342.

Silver.S. and Phung L.T. 1996. Bacterial heavy metal resistance: new surprises. Annual Review
of Microbiology. 50:753-789.

Siswanti, D.U., Daryono, B.S., Petrus, H.-T.B.M. and Suyono, E.A. Bioremediation od
Mercury-Polluted Water in Free Water Surface-Constracted Wetland System by
Euglena sp and Echinodorus palifolius (nees&Mart) J.F. Macbr. Journal of Tropical
Biodiversity and Biotechnology. 8(3): 88143.

Shah, V., Jacob, D.J., Thackray, C.P., Wang, X., Sunderland, E.M., Dibble, T.S., Saiz-Lopez,
A., Cernusak, 1., Kello,V., Castro, P.J., Wu, R. and Wang, C. 2021. Improved
Mechanistic Model of the Atmospheric redox Chemistry of Mercury. Environmental
Science&Technology, 55(21).

Stephenie, S., Ping, Y., Gnanasekaran, A., Mohd, N. and Gnanaraj, C. 2020. An insight on
superoxide dismutase ( SOD ) from plants for mammalian health enhancement.
Journal of Functional Foods, 68: 1-10.




RESPONS PERTUMBUHAN, EKSPRESI GEN KETAHANAN DAN EVALUASI MODEL KINETIKA
BIOSORPSI PADA Echinodorus

palifolius (Ness & Mart.) J.F.Macbr. DAN Euglena sp. TERHADAP MERKURI DALAM SISTEM
FWS-CW

UNIVERSITAS ' Dwi Umi Siswanti, Dr. Eko Agus Suyono, M.App. Sc.

SUYono. A i sasion Miga, 2PRaspian deriitéihiehosHry Braadded, 1., Husna, R., CahyaniF.,
Purwanti,Y. dan Samudra, T.T. 2015. The Effect of Nitrogen Excess in Medium on
Carotenoid and Chlorophyll Content of Chlorella Zofingiensis Donz Culture. UAJY
Int Smnr.

Sucahyo and Kasmiyati, S. 2018. Respon Enzim Antioksidatif Sonchus oleraceus terhadap
Cekaman Krom Pada Media Tanam Berbeda. Jurnal Biologi Indonesia 14(1) : 51-
59.

Sulaiman, F. R & Hamzah, H. A. 2018. Heavy metals accumulation in suburban roadside plants
of tropical area (Jengka, Malaysia). Ecological Processes. 7(28): 1-11.

Sumarjono, E., G. Nusanto, Suyono dan U. Sukamto. 2019. Merkuri Dalam Bijih Emas Di
Dusin Sangon II Klairejo Kokap Kulonprogo Daerah Istimewa Yogyakarta.
Prosiding nasional Rekayasa Teknologi dan Informasi XVI. 91-97.

Telmer, K.H. and Veiga, M.M. 2009. World Emissions of mercury from artisanal and small
scale gold mining. In Mercury Fate and Transport in Global Atmosphere. Emissions,
Measurements and Models . New York: Springer Science + Business Media Ch. 6:
131-172.

Terry, P.A. and Stone, W. 2002. Biosorption of cadmium and copper contaminated water by

Scenedesmus abundans. Chemosphere. 47 (3): 249-255.

Tiodar, E. D., Vacar, C. L., & Podar, D. 2021. Phytoremediation and microorganisms-assisted
phytoremediation of mercury-contaminated soils: Challenges and perspectives.
International Journal of Environmental Research and Public Health, 18(5), 1-38.

Toyama, T., Hanaoka, T., Yamada, K., Suzuki, K., Tanaka, Y., Morikawa, M., and Mori, K.
2019. Enhanced production of biomass and lipids by Euglena gracilis via co-
culturing with a microalga growth-promoting bacterium, Emticicia sp. EG3.
Biotechnology for Biofuels. 12(1).

Tsuji, N., Nishikori, S., Iwabe, O., Shiraka, K., Miyasaka, H., Takagi, M., Hirata, K., and
Miyamoto, K. 2004. Characterization of phytochelatin synthase-like protein encoded
by alr0975 from a prokaryotic, Nostoc sp. PCC 7120. Biochemical and Biophysical
research Communications, 315 (3): 751-755.

Tripathi, S. and Poluri, K.M., 2021. Heavy metal detoxification mechanisms by microalgae:
Insight from transcriptomic analysis. Environmental Pollution, 285: 117443.

Ubando, A.T., Africa, A.D.M., Maniquiz-Redillas, M.C., Culaba, A.B., Chen, W. and Chang,
J. 2021. Microalgal biosorption of heavy metal: A comprehensive bibliometric
review. Journal of Hazardous Materials, 404 :123431.

Uraguchi,S., Oshiro, Y., Otsuka, Y., Wada, E., Naruse, F., Sugaya, K., Nagai, K., Wongkaew,
A., Nakamura, R., Takanezawa, Y., Clemens, S., Ohkama-Ohtsu, N. and Kiyono,
M. 2021. Phytochelatin-mediated metal detoxification pathway in crucial for an
organomercurial phenylmercury tolerance in Arabidopsis. Plant Molecular Biology.

Vangronsveld, J., 2000. Insitu Inactivation and Phytoremediation of Metal and Metalloid
Contaminated soils: Field Experimennt. Dalam: Wise, O.L., Trontolo, D.J., Cichan,
E.J., Inyang, H.I. 2007. Stottmeiser U (ed). Bioremediation of Contaminated Soils
Marcek Dekker Inc, New York. 859-884

Vatamaniuk, O. K., Mari, S., Lu, Y. P., & Rea, P. A. 1999. AtPCSI1, a phytochelatin synthase
from Arabidopsis: isolation and in vitro reconstitution. Proceedings of the National
Academy of Sciences of the United States of America, 96(12), 7110-7115.

Vatanavichamn,T., Prapavorarat, A., Jaree, P., Somboonwiwat, K., and Tassanakajon, A. 2014.
PmVRP15, aNovel Viral responsive Protein from the Black Tiger Shrimp, Panaeus
monodon, Promoted White Spot Syndrome Virus replication. PLOS one. 9 (3): 1-10.

Vymazal, J. 2022. The historical development of constructed wetlands for wastewater
treatment. Land, 11(174): 1-29.




RESPONS PERTUMBUHAN, EKSPRESI GEN KETAHANAN DAN EVALUASI MODEL KINETIKA
BIOSORPSI PADA Echinodorus

palifolius (Ness & Mart.) J.F.Macbr. DAN Euglena sp. TERHADAP MERKURI DALAM SISTEM
FWS-CW

UNIVERSITAS ' Dwi Umi Siswanti, Dr. Eko Agus Suyono, M.App. Sc.

Wang, 02" witeis . Salyioryisiens DD Sbrible G eadoTimbieifake D. 2004. Source and
remediation for mercury contamination in aquatic system-a literature review.
Environmental Pollution. 131: 323-336.

Wang, Y. 2004. Phytoremediation of Mercury by Terrestrial Plants. University of Stockholm.
Stockholm. Pp. 7.

Wang, L., Hou D., Cao Y., Ok, Y.S., Tack, F.M.G., Rinklebe J. and O’Connor, D. 2020.
Remediation of mercury contaminated soil, water and air: A review of emerging
materials and innovative technologies. Environment International. 134 :105281.

Wangsanut, T., Sakantamala, P. and Pongpom, M. 2023. Identification of glutathione
metabolic genes from adimorphic fungus Talaromyces marneffei and their gene
expression pattern under different environmental conditions. Scientific Reports. 13:
13888.

Wardana, W.E., Tantri, D.H.., Afifah, M.N.R., Aini, H.N., Siswanti, D.U., Maghfiroh, K. Q.,
Erfianti, T., Kurnianto, D. and Suyono, E.A. 2023. Effect of Mercury Stress on The
Growth and Lipid Content of Euglena sp. and Echinodorus palaefolius. Jurnal
Biodjati, 8(1), pp. 172-179.

Weerakoon, S.R. 2019. Chapter2-Genetic Engineering for Metal and Metalloid Detoxification.
In: Transgenic Plant technology for Remediation of Toxic Metals and Metalloids.
Academic Press, Science Direct, 23-41.

Weiss, A. A., Murphy, S.D. and Silver, S. 1977. Mercury and organomercurial resistance
determined by plasmids in Staphylococcus aureus. J Bacteriol 132: 197-208.

Widodo, L. U., S. Najah & C. Istigomah. 2020. Pembuatan adsorben berbahan baku tanah liat
dari limbah industri pencucian pasir silika dengan perbedaan konsentrasi HCI dan
waktu aktivasi. Journal of Reseacrh and Technology, 6(1): 10-15.

Wilkinson, S.C, Goulding, K.H and Robinson PK. 1989. Mercury accumulation and
volatilization in immobilized algal cell systems. Biotechnol Letters. 11:861-864

Xiao, Y., Zhao, P., Yang, Y., and Li, M. 2018. Ecotoxicity evaluation of natural suspended
particles using the microalga, Euglena gracilis. Chemosphere. 2006.

Xiao, X., Li, W., Jin, M., Zhang, L., Qin, L. and Geng, W. 2023. Responses and tolerance
mechanisms of microalgae to heavy metal stress: A review. Marine Environment
Research, 183 (16): 105805.

Xun, Y., L. Feng, Y. Li and H. Dong. 2017. Mercury accumulation plant Cyrtomium

macrophyllum and its potential for phytoremediation of mercury polluted sites.
Chemosphere. 189: 161-170.

Yan, B. and Hou, Y. 2018. Effect of Soil Magnesium of Plants: a Review. 2" International
Symposium of Resource Exploration and Envirnmental Science. IOP Conf.Series:
Earth and Environmental Science, 170: 022168.

Yan,K., Hie, [.S.Y., Samaranayake, E.A., Chang, J.L K., and Wang, A.Z.H. 2023. Medium and
process optimization for Euglena gracilis with high biomass production enriched
with protein. Algal Researchi, 75(1): 103265.

Yuan, Z., Ni, X., Chen, C., Zhang, S., Chen, X., Yang, Z. and Li, C. 2022. Effect of different
water conditions on the biomass, root morphology and aerenchyma formation in
bermudagrass (Chynodon dactylon (L.) Pers). BMC Plant Biology, 22 (1) :266.

Yi, Z., Liu, J., Liu, X., Zeng, R. & Cui, Y. 2019. Lead(Il) removal from wastewater by water

hyacinth. IOP Conference Series: Eart and Environmental Science. 310(042015): 1-
7.

Zamani-Ahmadmahmoodi, R., malekabadi, M.B., Rahimi, R. and Johari, S.A. 2020. Aquatic

pollution caused by mercury, leas, and cadmium affects cell growth and pigment




RESPONS PERTUMBUHAN, EKSPRESI GEN KETAHANAN DAN EVALUASI MODEL KINETIKA
BIOSORPSI PADA Echinodorus

palifolius (Ness & Mart.) J.F.Macbr. DAN Euglena sp. TERHADAP MERKURI DALAM SISTEM
FWS-CW
UNIVERSITAS ' Dwi Umi Siswanti, Dr. Eko Agus Suyono, M.App. Sc.

B MADédi‘l‘fﬁﬁ’dteﬁ?ﬂéﬁ*iﬁ'edmi@%ﬂgwﬁmhh%ﬁl@mps‘fﬁ*ma%‘/ Environmental Monitorong
Assessment, 192, pp. 330.
Zenk, M.H .1996. Heavy metal detoxification in higher plants — a review. Gene 179:21-30.
Zhang, W.L., Tan, N.G.J., Li, S.F.Y., 2014. NMR-based metabolomics and LC-MS/MS
quantification reveal metal-specific tolerance and redox homeostasis in Chlorella
vulgaris. Mol. Biosyst. 10: 149-160.
Zhang, P., Li, Qinfeng, Z. and Chaolan., 2019. Root adaptation in Echinodorus osiris Rataj
plant under cadmium stress. International Journal of Phytoremediation, 22 (5):1—
6.
Zulfahmi. 2013. Penanda DNA untuk analisis genetik tanaman. Jurnal Agroteknologi 3 (2): 41-
52.
Zhu, J., and Wakisaka, M. 2020. Effect of two lignocellulose related sugar alcohols on the
growth and metabolites biosynthesis of Euglena gracilis. Bioresource Technology.
303.




